Abstract The authors demonstrate a case report of the uterine perforation by the levonorgestrel-releasing intrauterine device (LNG-IUD) in a 33-year-old asymptomatic woman after an 18-month period after insertion. The device was not localized in utero during routine control with transvaginal sonography. After abdominal radiography examination the device was removed by laparoscopy. The possibilities of transuterine migration of IUD are discussed.
Introduction
An intrauterine device (IUD) is one of the commonly used forms of contraception. A half of users are in China [1] . The levonorgestrel medicated IUD (LNG-IUD) marketed as Mirena® (Bayer Schering Pharma, Germany) was introduced in Slovakia in 1999. The local effect of levonorgestrel in the uterine cavity, sperm mobility inhibition, changes of endometrium structure, and cervical mucus changes are specific effects of Mirena®. The LNG-IUD reduces menstrual blood flow and is potential prevention of endometrial hyperplasia [2, 3] .
A serious complication associated with the insertion of IUD is uterine perforation. The risk of perforation ranges from 0 to 1.3 per 1,000 insertions [4] . Several cases of LNG-IUD-related uterine perforation have been reported [5] [6] [7] [8] .
We describe the first case of asymptomatic uterine perforation by LNG-IUD in Slovakia.
Case report
A 33-year-old woman, gravida 2, para 2, with history of regular menstrual cycles after discussion with her physician opted for an levonorgestrel-releasing intrauterine device (Mirena®, Bayer Schering Pharma, Germany) for contraception. The device was inserted 12 weeks after her last delivery. The woman was not lactating at the time of a insertion. The procedure of the insertion was reported as uneventful. Routine transvaginal sonogram (TVS) performed immediately after the insertion showed LNG-IUD in uterine cavity. She was amenorrheic after insertion. During routine control after 18 months TVS failed to demonstrate the device in the uterus. An antero-posterior radiograph of the abdomen confirmed the diagnosis of a misplaced intra-abdominal IUD. The woman had no history of abdominal pain or irregular uterine bleeding during the last 18 months. Laparoscopy for IUD removal was scheduled. During laparoscopy uterus and adnexae appeared normal. The perforation site on the uterine wall was not identified. IUD was observed in the omentum encased in mild peritoneal adhesions (Fig. 1) . A simple laparoscopic procedure with the removing of IUD was accomplished. The patient was discharged 24 h after laparoscopy.
The hypothesis of uterine perforation during IUD insertion is perforation of the uterine wall by the sound or by the inserter tube or by IUD itself. Another mechanism might be partial perforation at the time of insertion, resulting in uterine contractions causing complete perforation [4] . One reason for perforation is the failure to establish the size and orientation of the uterus by careful pelvic examination. This is particularly important where there is sharp ante-or retroflexion of the uterus, and where it is not straightened with traction using a tenaculum prior to insertion [5] . Complexity of the insertion procedure of the Mirena LNG-IUS might have played a role in the (partial) perforation of the fundus: as the arms of the IUD are retracted in the tube, creating a narrow protruding element, pushing the IUS out instead of retracting the tube would increase the risk of perforation. Abdominal pain is a common symptom [9] .
The insertion during lactation even beyond 6 weeks after delivery is an important risk factor for perforation and is associated with less pain. Such cases may therefore easily pass unnoticed [10] .
Studies have shown that cervical traction in a caudal direction reduces the median uterocervical angle, from 75°t o 10°and moderate cervical traction straightens the uterus, and the routine use of a tenaculum theoretically should make insertion of an IUD safer. A prerequisite, however, is that traction should be applied until the insertion of the IUD has been completed. In addition, clinical experience shows that access to the uterus, and straightening of the utero-cervical axis, is facilitated by using the lithotomy position which should be recommended for all IUD/IUS insertions [11] .
The manufacturer of the LNG-IUD recommends that postpartum insertions should be postponed until 8-weeks postdelivery. IUD insertion immediately after a first trimester abortion seems to be both safe and practical [12] .
A routine check-up 6 weeks after insertion of a LNG-IUD including TVS is recommended [13] .
Intraperitoneal dislocated LNG-IUD resulted in plasma levonorgestrel levels ten times higher than the plasma level of levonorgestrel observed with LNG-IUD placed in uterus. High plasma levonorgestrel level supresses ovulation. When pregnancy is desired a misplaced LNG-IUD should be removed. There is a consensus for removal of a perforated IUD mainly because of the potential for adhesion formation [8] . The development of peritoneal adhesions as a response to a non-irritating plastic-made foreign body was described by Echenberg and Ledger [14] . Mirena® is covered by a polydimethylsiloxane membrane. The effect of high levonorgestrel concentrations on the cytoplasm was identified in the submesothelial cells. The pseudodecidual changes also known as ectopic peritoneal decidua were described as developing solely in relation to pregnancy when there were found in the sites such as the submesothelial stroma of the uterus, the uterine ligaments, adnexae, appendix, and omentum [15] . The effects of progestogens on the formation of peritoneal adhesions are unclear. Progesterone has anti-inflammatory and immunosuppressive effects that could play a role in the prevention of peritoneal adhesion formation [15] .
Laparoscopy is the method of choice for removal of the displaced IUD. From the point of risks of adhesion formation after the laparotomy in the case with encapsulated IUD by the firm adhesions it may be safer to leave a misplaced device in place than to remove it by laparotomy. Conversion of laparoscopy to laparotomy is indicated only on the patients with the serious complications during laparoscopy.
